Introduction
As prevention of severe congenital disease by antenatal diagnosis and termination of affected pregnancies is becoming increasingly accepted in Western society, its effects on the at-risk family and community need to be documented. A clear-cut opportunity for measuring some of the social effects of this preventive approach for a severe disease with a high incidence in a defined population was provided by the introduction of antenatal diagnosis for thalassaemia major among the large Cypriot community of north-east London. 1 The wide distribution and great prevalence of 3-thalassaemia major in the Middle and Far East make it the most common of all inherited human lethal conditions.2 It is transmitted as a Mendelian recessive; hence heterozygotes are symptomless but can be reliably detected by blood tests. When two heterozygotes marry the risk of producing an affected child is one in four in each pregnancy. Untreated, the patients usually dieof anaemia between 2 and 6 years of age. Effective treatment consists of regular blood transfusions and intensive administration of the iron-chelating agent desferrioxamine by subcutaneous infusion for eight to 12 
hours nightly.3-5 Among Greek and Turkish
Cypriots the prevalence of heterozygotes is about 15%, the prevalence of at-risk marriages 200, and the birth rate of homozygous infants five per thousand.6 7 In Britain there are about 300 patients with thalassaemia major, two-thirds of whom are of Cypriot origin and one-third of Indian or Pakistani origin. Each year about 15 children with the disease are born in Britain-that is, some 60 pregnancies are at risk yearly.8 During the past four years prevention of the disease by prospective genetic counselling and antenatal diagnosis of at-risk pregnancies has been offered to couples at risk. The feasibility of this approach depends on the accurate haematological diagnosis of couples of carriers even before they have had an affected child,' the ability to diagnose homozygous fetuses by using microsamples of fetal blood,9 10 and the development of obstetric methods of fetal blood sampling before the 20th week of gestation." '-3 The real usefulness of antenatal diagnosis to the population concerned, however, depends on other factors, such as the degree of awareness of the risk by health workers in the community, and by the community itself; the identification and accurate counselling of at-risk couples; and their response to understanding the risk, availability, and limitations of antenatal diagnosis.
We describe the effect in the first instance of knowing the risk, and subsequently of knowing that antenatal diagnosis is available, on the reproductive behaviour of at-risk couples in Britain.
Methods
From December 1974 to December 1979 we performed over 300 antenatal diagnoses for thalassaemia major and other haemoglobinopathies.' This report is concerned with 77 of these that were done for 61 families resident in England who were available for complete follow-up, had open access to an antenatal diagnostic service, and shared the same environment as the native British.
COLLECTION OF INFORMATION ON COUNSELLED AT-RISK COUPLES
We were kept aware of the number of pregnant at-risk couples detected and counselled, even when they were not referred for antenatal diagnosis, because even if an at-risk couple rejected antenatal diagnosis or were detected too late in pregnancy we were usually asked to provide a neonatal diagnosis from cord blood.
DETECTION OF AT-RISK COUPLES
The couples found themselves to be at risk (a) by producing an affected child; (b) as a result of maternal screening in the antenatal clinic (blood samples from heterozygotes show microcytosis and contain an increased proportion of haemoglobin A2; in such cases the husband is also tested); and (c) by premarital or intramarital testing before they undertook any pregnancies. CONTENT year after they discovered their risk to the year before they discovered that antenatal diagnosis was available. Phase 3 (years when they knew both their risk and that antenatal diagnosis was available) included the year when they first heard of antenatal diagnosis to the end of 1979. Phase 4 (pregnancies started when they did not know the risk, but counselling given and antenatal diagnosis offered): 24 at-risk couples were discovered in the antenatal clinic, so the index pregnancy had been started in ignorance but had to be completed knowing the risk. Six couples had already had normal children in ignorance of their risk before antenatal diagnosis was available (phase 1). The year in which they were informed of their risk and decided what to do about the current pregnancy was counted as phase 4 , and subsequent years as phase 3. Eighteen mothers were primigravidae who had married after antenatal diagnosis became generally available (1976) . Their years from marriage to counselling were counted as phase 4, and subsequent years as phase 3.
All pregnancies started before November 1979 were included. Of 182 pregnancies, 12 (7%) ended in early spontaneous abortion: only the 170 continuing pregnancies were counted. All children not suffering from thalassaemia major are described as "healthy." All parents were British nationals. Most were of Greek Cypriot or Turkish Cypriot ancestry and are grouped together as Cypriots; a smaller group either originated from or had ancestors originating from the north-western part of the Indian subcontinent (Indians, Pakistanis, and East African Asians) and are referred to as "Indians" in reference to their continental origin.
Results
The number of at-risk couples identified yearly rose from four in 1976 to 25 in 1979. Since the theoretical number of at-risk pregnancies yearly for the whole of Britain is 60, at least half the at-risk couples must be passing through antenatal clinics uncounselled. Medical responsibility for the birth of children with avoidable congenital disease reaches its maximum in the antenatal clinic. If an affected child is born without the parents having been advised of their risk the responsibility is often thought to rest with the obstetrician. In women of the appropriate ethnic groups preliminary screening for thalassaemia trait should be done as early as possible in the antenatal clinic or preferably by the GP when pregnancy is diagnosed (or even before). Counselling at-risk couples about the one-in-four risk of having an affected child in each pregnancy is also simple, but specialist advice is needed about the nature of the disease and the problems inherent in midtrimester fetal blood sampling and termination of pregnancy.
CHOICES OF COUNSELLED AT-RISK COUPLES
Though screening must be done in the antenatal clinic, some couples may book too late to have the option of antenatal diagnosis, and in any case this is not the ideal way for young couples to learn that they might have a sick child, as they are called on to make hasty decisions in a state of shock. Where else should screening occur? On questioning, nearly all Cypriot couples said that people should know before they got married, in order to make their decisions about marriage and reproduction responsibly.
For a community with this attitude there are many possibilities for education and genetic counselling. Public education through newspapers and television has been successful in both England and Cyprus; parents' associations maintain a constant trickle of information: the genetics of thalassaemia is part of the biology curriculum in Cyprus and in some north London schools; information and the offer of screening through the school medical service at the time of BCG vaccination (13 years) has been considered (M Rossiter, personal communication); some BRITISH MEDICAL JOURNAL 7 JUNE 1980 Orthodox churches are prepared to hand out leaflets advising blood tests to couples getting married; and many family planning doctors consider genetic counselling to be part of their role. In hospital and general practice all individuals of relevant racial groups may be incidentally screened for thalassaemic microcytosis when their blood is tested for any reason, and they should receive genetic counselling. It is as important for Cypriots to know that they are not heterozygotes as that they are. If information is available at all these points individuals become aware that they themselves might be a carrier and can request testing at the nodal point in their lives (courtship, marriage, or the start of a pregnancy) when they feel the need for it. As a corollary, there should be a high degree of awareness by all health workers in communities in which diagnosable inherited disease is common so that they can all, from the health visitor to the GP and hospital doctors, give simple, accurate counselling and ensure that individuals have access to blood testing and expert advice when they want it. The needs of Indians differ from those of Cypriots. Their cultural patterns make it unlikely that any campaign of public education and premarital genetic counselling would be beneficial, and the best option may be highly confidential screening in the antenatal clinic. Even though a high rate of rejection of the proffered information is to be expected in some areas, such as Bradford and Leeds, the obstetrician should still share this information with his patients to achieve equitable distribution of responsibility.
